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ilOPOr nOCTOHHHOrO TOKA, coAcptta- 
man ycra hobjichhuc na thtobhx noACTaHUHHx 



npco6pa30BaTejiH, oaiih ncwiioc KOTopux co- 
eAHiieH c peJibcaMH, a apyrofi nepea BbiKAiOMa- 

Te<nH _ c KOHT3KTI10H CeTbK), AOIIOJIHHTCAbHblft 
npOBOA, nOABeUieHHblH 4Cpe3 H3OAHT0pbl Ha 
OHOpaX KOIIT3KTHOH CCTH. OTCaCMBaJOlUHe Tp3HC- 

(})opMaTopbi t oamh Koneu nepsnmioH o6motkh 

Ka>KAOrO H3 KOTOPUX Mepe3 KOHAeHCaTOp noA- 
KJHOMCH KKOHT3KTH0My npOBOAy, 3 BTOpHMMOH- 

k AonanHHiejibHOMy npoBOAy. npHneM Apyrne 

KOHUbl TOH II ApyrOH 06MOTOK nOAKJIIOMeHbl 

k pe;ibcy, h nepeMUMKM, cocAMUHioiUHe Aonan- 

HHTeJIbHblfi npOBOAC peAbCaMH. OTAUHdfOmaBCR 
TCM, MTO/C UeAbK) nOBblllieHHH HaAe)KHOCTM, 

OHa cHa6>neHa Cjiokom KOMMyTauHH, hmcioiuhm 
KoiiraKT cnrHaASHoro p*vte KpacHoro orHH cae- 

TO<i>Opa, BKJIIOMCHHblH MCp€3 AByXnOAtOCIlHK B 

pa3pbiB nepeMbiMKH. 
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M3O6|H'TOHII0 OTIIOCHTCH K 3.1CKrpt»CH;if> 
WeHMIO 9.1CKTpOn0.1IUl>KHOrU CUCT<!Hcl. 

Ue.lb H3O6pCT0HMH — IIOBNIIICMHO II.IAO/K- 
HOCTH CHCTCMW. 

Ha MepTOnC npiiBCACiisi npHiiintniia.ibiiiiH 

CXCM3 CHCTCMbl. 

CitrreMa 3,icKTpocna6>K0im« 3ACKTpinie- 

CKHX >KeA03HhlX AOpOr UOCTORHHOrO TOKil 

cojiepWHT ycTanoB-icMiibie Ha TRrosbix hoa- 
CTaHUHHx npeo0pa30BarejiH 1, oaiui ricnioc 
KOTopbix coe^HHeH c pejibcaMH 2, a Apyrofi 
sepca BbioioMaTenH 3 — c KOHTaKTiion ccTbio 4, 
jionojiHKTc/i bHtJH npoBOA 5, nojiBeiiieHHbiH »ie- 
pc3 H30ARTopy 6 na onopax 7 KOHtaKTHOH 
ceiH 4, oTcacbiBaiomHe TpanccfjopMaTopu 8, 
_oah h _ko hc_u_ ne p bm iq n oh o6m otk H_Ka >k aoto m a 
KOTopbix Mepea KonAeHcaTop "D hoAKAioMen 

K KOHTaKTHOMy npOBOAy, a BTOpHUHOH — K AO- 

n oji h htca b h o m y npoBO/iy 5, npiiMCM Apyme 

KOHUbl TOM II ApyrOH OOMOTCK nOAKAUqCIIU 
K peJlbCy 2, It HCpCMblMKM 10, COeilHHHlOIUHC 

aohoahhtca uhu ft npoBOA 5 c pejibcaMH 2. Chc- 

T€M3 Clia6>KCHa 6JIOKOM 11 KOMM/TaUHM C KOH- 
T3KTOM 11. 1, IIMCtOUlHM K0HT3KT CHrH3AbH0rO 

peAe KpacHoro orna cBeTO<}>opa 12. BKJiioqeii- 
HbiM qepe3 AByxno.imciiHK 13 b pa3puB nepe- 

MblMKIl 10. 

CwcTCNia paOoTacT eACAyiouiHM o6pa30M. 

FIpH OTCyTCTBMII 3ACKTponoABH>K!ioro co- 
CTasa 14 (3. n. c.) Ha MewnoACTaHunoHHoA 
30He b peAefinbix mha^ax 15 ee cBeTO<}>opoB 12 
b CHrHajibHOM 6jiokc 16 peAe >kcatopo onm 
m pcne 3C.ienoro onm B036y>K Aenw h pa3MbiKaio- 
iummh kom iy k T3 Mil 17 n 18 peAe weAToro OHIH 

p330MKIiyTbl HCI1H 11 MT3H Hfl JI3 Mllbl 19 KpaCHOTO 

orHH h ueiiH iiiiTaiiiiH KaTyuiCK 6aok3 11 kom- 

M yTaUHII . C KOHT3KTOM U.K. IlpH 3TOM H3 BCCX 

CBeTO<}>opax I2 3toh mok noAcra huhohhoh 30hw 
ropHT pa3poiuaiouiHH oroiib (weATbiii, 3e.ieHbiH) 
h uenH bccx ce nepeMbmeK 10 pa30MKiiyTbi 3a- 
MbiKaioiuitMn KOMTaKTaMii 6aokb 11 kommv- 

TaUMH. 

Ho KoiiTaKTMOH ccth 4 3oiibi npoTCKaeT TOK 
rapMOHMK. o6ye.TOB.ien nun pa3HOCTbio hx na - 
npflweHMH na cMe>KHbix uoacTaiimmx oonu. 
Pa3HOCTb ;ta:;p:uKcmM"i cosAaerc* chct 
pa3HuA Harpy ii na 3onax. cmokmux c pac- 

C M a T p 1 1 B a C MO H 30IIO M. Ho AOIIOAWITOAMIOMy 

nponoay 5 upoTeKacT tok noa acmctbiicm pa.v 
iiocth iianpHXtcmiM RTopnmiux o6motok ot- 
cacflnaioiiiHx Tpano{>opMaTopoB 8 cmokhux 
noACTaimiiH. 3th oOa tok3 hmciot paniivK) iuvih- 
mmy if naxoAHTCH it npOTHBO(J>a30. TaKiiM 
o6paaoM oOccneMiinacTCB KOMnciicatuiH McuiaK)- 
mcro ciinttnui tjii ouom ccth. 

npn noHiiiciiMiJ na MOKiiOACTjnuHoimoi'i 
3oue 3. u. c. 14 ii nov.icAyioiueM cro nepcMomc- 

xiHil TOK rapMOHMK, npOTCKaiOlUH" HO KOIITa KT- 
HOH CCTM 4. MCHflCT BC.IHMIUIV H Hail paiUCIIIK*. 
T3K K3K 3;iMI*IKaCTCH M0pO3 3. II. 0. 14. I'lMII 

no ABM inn iiii cm n a MC^KiioACTanuiionnoii m^hv 
3. ii. c. 14 .i.iiiiiMacT o.inn ce O.iok vm.ictok 
nvTii.To ti niK;n(>y l r > CHOKKj.jpa I2,oi pa^aaH>- 
mere -twir O.iok ynacTOK, pc.io :<k«mtcm n onm 
ii pen* aiVK'imro onm o6ccT(>Mivn.». llpn hom 
paiMiiiKaKHiiiti' i\«m i a k Ti»i I" ii l> s p«Mf .^r.i 



nun oi nn :<aMKiiyru n iio.i;ih>t nanpn>HCHHC 
n;i .'uimiiy 19 Kpav troro orn« cncTO(J>opa 12 m na 
KaiyiiiKV 0.i(>Ka 1 I komm yTawi n. Ma 3tom cbc- 
To<|iopc 12 ropiir KpacifbiA Droiib n kohtb kt 
til dona 11 KOMMyTaunn 3aMbiK.aer uenb 

5 IICpCMblHKH I0 t liaXOAaiUCMCfl OKOAO 3TOfO CBe* 

TO(j)opa 12. 

EcviM 3. ii. c. c noe3AOM 3ahMMaeT ABa 
C^ioKa — ynacTKa, to b uiKa(}>ax 15 CBero(})opoB 
12. orpawAaromnx am y4 bctk h nym, pcJic 
10 weAToro oriia it pcAe aeAeHoro oniH o6ecTO- 
neiibi ii Mepc3 pa3MbiKaiouiMe 17 h 18 koht3 ktw 
peAe ^CAToro onifl noaaeTCR nanpRweHHe 
na AaMnw 19 Kpacnoro onm ooohx cbcto(J)o- 

pOB 12 H Ha KaTVUIKH KOMMyTaUHOHHblX AByx- 

hoaiociiiikob 13 ncpeMbmex 10 y bthx cbgto- 
15 t})opoB: B pc3yAbT3Te 3Toro Ha AByx cbcto(})0- - 
pax ropHT Kpacnun oronb h uenH pacnano^cen^ 
nbix B03Ae 3tiix cBCTO(j)opoB 12 nepeMbiMeK 10 

33MKIiyTbl. 

Bcacactbho 3aMUKannn uenefi nepeMbi- 

MCK 10 TOK B AOriOA 11 IITCA bHOM npOBOAC 5 MCHH • 

20 er BCAHMHny n nanpaBJicnne h CHoaa paBeH 
no BCAHMime ii npoTMBonaio>KCJi no $a3e TOKy 
rapMomiK KonraKTnon ccth, mcm o6ecne4HBa- 
CTCH KOMIieHCailHR npil HaAHMHH 3. n. c. 1 4 Ha 
MOKnoACTaiiunonnoH 3one. 

2 5 B TaKOM COCTORHMH CHCTCM3 3ACKTpOCHa6- 

wenHfl naxoAMTCR b TeMeiuie bpcmchh, nosa 
3. n. c. 14 nepeMemaeTCfl. b npeaejiax oahhx 
ii Tex we 6aokob— yuacTKOB nym 

Ilpn nepexOAe 3. n. c 14 c OAnoro 6aokb — 
ynacTKa na ApyroH npoMcxoAHT cjieAyiomue 
nuweHCHHR. B niKa(})y !6cBeTo<}>opa 12, orpa>K- 
Aaioiucro ncpBUH 6aok— ynacTOK, cuanaAa 
cpaOaTWBaeT peAe weAToro othh, 3aTeM no 
Mope yABAennH 3. n. c. !4 cpa6aTWBaeT pe.ie 
3e.ienoro omw. npn cpa6aTbiBa hhh peAe >KeA- 
35 Toro omR cmiMacTcn nanpflwcuHR c JiaMnu 19 
Kpacnoro oniR h ona noTyxaeT h noAaeTCR Ha- 
np$i)KCHne na Jiawny 20 >Kejrroro othh m OHa 
3aropaeTCR. ripn cpaOaTbiaa hh h pe.ie 3eAeHOro 
oniR c ABMitbi 20 we.iToro onm nanpR^enne 
cum m acTCR h nocTynacT na AaMny 21 ae.ieHoro 
40 orsin, Aavna 20 noryxaer, jiaMna 21 3aropaeTCH. 
IIocio cpa6aTUBaHiifl peAe weATOro othr chm- 
m acTCH HanpR>«CHnc c KaryuiKH 6AOKa 11 KOM- 
MyTaunn it cro KOiira kt I I.I pa3pbiBaeT uenb 
nepoMUMMi 10, KOTopan ycTanoBAeHa B03.ne 
nepiioro cueTO(}iopa 12, na KOTOpOM 3aropaeTCR 

MCCITUH OIOHI*. 

B niKa<t>y cncToi})opa, orpawaatouiero bto- 

pOH 6,!OK — VMaCTOK It\TII. lia KOTOpblH Bbie3>Ka- 

eT 3 ii. c. 14, OTiiaaaeT pe.ie >ne^Toro ofhr^ 
h. hi oTiiaaaMT pe.ie >KeAToro orn r h peAe 3eae- 
norooniH. B nepaoM CAy*iae cHHMaeTCR Hanpa- 
weiinec jiaMtibi 20 >KCAToro orHR, bo btopom — 
c ^aMnu 21 3e.ienoro oniR. Ha AaMny 19 Kpac* 
noio ornn uo.iaeTCR nanpR>KCHHe, ona .laropa- 
c'ich ii oAnonpeMcnno cpa6aTbiBaeT 6aok 11 

KOMMyTaiUHl II 3aMHKaCT KOHTB KTOM 1 1.1 UCIIb 

nepCMUMKii 10. pacnaio^ennoM okoao CBeTO- 
i|>o|>:i, na KoropoM .^iropaeTCR Kpacnbin oroiib. 

B |H\iy.iiii:iio *rn\ iiepeK.TK>MCHilfi h uoiihx 
tu'iwviM'h'K -aoi'cne'iiiiiaercH ii.*Meneiine luvinnii- 
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Hbi ii <}ia3M TOKft aoiianiiiTc.ibiioro npHiioaa 5. 

KOTODUe COOTBCTCTB> IOT 113 Ml" HO H HH M DC.IHMHHbl 

h Aaaw TOKa rapMOHHK 8 kohth kthom coth 4, 

npOHCXOJIWIUHM BCJ16 ACTBMC liepeMCUieHH* 

3 n c. 14 no MOKnoACTanunoHnofl 3one. 
TdKHM o6pa30M t npH abhwchhh 3. n. c. 14 h 
pacnojioweHMM ero b /ik>6om tomkc mokhoa* 



CTiHMlMOIIHOH 30IIIJ TOK NipMOIIHK KOHT3KTHOH 
CCTH 4 M TOKilOliaillHTC.IMIOlO IipOBOJia 5 p3BHM 
110 BCV1H4HHC M lipOTHriOIIOJIOMtllhl no (J>33e. 

b peayji^Tare ?Toro Marmmiwe no.iH o6ohx 
tokod KOMncHciipyioT Apyr Apyra h b uenax 

CBB3M HOMeXa OT KOIITaKTMOM ^eTI! HQ B03HH-. 
K3CT. 



C0CT3BHTe.1K Q. KOM^TKOB 

BUlUinH rocy.iapcTBOHHom KOMMiCTa kXC* 

IIO AC.iaM (OnfipCTCHMft M O'KpU'MH 

11.1035. MocKsa. HC-35. Pay.uCKaM * uao a 4* 
0>ii.ih:i.i Him aiaTfMi.. r. Ymropoa.. y.v lpot*MM.m. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1. 1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 1 0, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 1 9, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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